ABSTRACT A longitudinal study was performed to examine whether chronic occupational exposure to pentachlorophenol (PCP) or its compounds causes measurable alterations in the conduction velocity in peripheral nerves as an "adverse effect." In total, the results of nerve conduction velocity (NCV) determinations in 1980 and 1984 in 10 subjects (7 men, 3 women) who had been exposed for an average of 16 years (range 4-24) were available. The concentrations of PCP in the air at the workplace varied between 0 3 and 180 yg/m3 and were thus below the maximum allowed concentration (MAK value) of 500 yg/m3. The biological monitoring carried out showed the following results: PCP in the serum: 38-1270 yg/l; PCP in the urine: 8-1224 pg/l. Compared with the upper normal limits (PCP in the serum 150 pg/l, PCP in the urine 60 pg/l), distinct internal exposure to PCP has resulted in some of the employees. Determinations of the NCV of motor and sensory nerve fibres (ulnar, median, peroneal, and sural nerve) were always in the normal range. A significant difference in the NCV for the period 1980-4 could not be detected. In addition, the correlation analyses did not show any hints of "dose-effect relations." It is concluded that occupational exposure to PCP over several years in the concentrations observed probably do not lead to any adverse effects on the peripheral nervous system. Pentachlorophenol (PCP) and its sodium salt are attaining increasing importance in industrial medicine and in environmental hygiene because of their wide distribution in preservatives and pesticides.
Pentachlorophenol (PCP) and its sodium salt are attaining increasing importance in industrial medicine and in environmental hygiene because of their wide distribution in preservatives and pesticides.
Investigations on the toxicity of PCP were carried out more than 40 years ago.1 In connection with the manufacture and processing of products containing PCP acute and chronic PCP intoxications have occasionally been observed.2 A fatal PCP intoxication has also recently been described. (4) Biomonitoring (PCP in the serum, PCP in the urine).
PCP was determined in biological material using a sensitive gas chromatographic method as previously described.20 21 Furthermore, an "ambient air monitoring" with personal active sampling using impingers was carried out in five subjects. The neurophysiological findings were evaluated on the basis of our own reference values22 and published data. 23 Results Table 3 shows the results of the determinations of the nerve conduction velocity in the form of the 1) . To examine the presence of possible dose effect relations, we have plotted the sensory nervous conduction velocity of the median nerve and the sural nerve in relation to the exposure index (product of years of exposure and serum PCP concentration) ( fig  2) . This does not show a significant slowing of the nerve conduction velocity with increasing exposure. According to the knowledge available so far, the clinical picture of chronic PCP intoxication is variable. In addition to symptoms affecting the central, peripheral, and vegetative nervous systems, mucosal irritations, alterations in the blood count, and hepatotoxic effects have been described. 25 On the basis of recent reports, contaminations of technical PCP products by hexachlorodibenzodioxins, heptachlorodibenzodioxins, and octachlorodibenzodioxins should be discussed in addition to PCP as a cause for the adverse health effects. 24 In the air samples investigated tetrachlorophenols (TCP) could be detected at a level of up to 291 pg/m3. Tetrachlorodibenzo-p-dioxin (TCDD), however, could not be detected in the technical PCP product (detection limit: 1 ppb). On the basis of these results, possible neurotoxic effects of TCDD could largely be ruled out. The chlorinated hydrocarbons lindan and aldrin could be detected only in traces up to 5 ppb in air samples, so that a relevant neurotoxic effect could not result from this.
The employees included in the study have had an average of 16 years contact with working materials containing TCP or PCP. A comparison of the results of biological monitoring of the years 1980 and 1984 shows good agreements with regard to the serum PCP values."9 It is important in this connection that alterations in the production technique have not been made in past years, so that retrospectively one may assume relatively constant exposure conditions in this period. Lauwerys suggests a urinary limit value of 1 mg free PCP/g creatinine25; there was only one case bordering on this both in 1980 and in 1984, the other values were always below the limit. We have not found a recommended limit value for PCP in serum. The evaluation of a biological tolerance value for working materials (BAT value) for PCP by the Commission of the German Research Society is at present in preparation (tentative values: 1000 pg PCP/I serum and 300 pg PCP/l urine). 26 In some cases values at the workplaces investigated are considerably less than the current MAK value27 of 500 pg PCP/m3 air. Because of the known percutaneous absorption of PCP, biological monitoring has a greater significance for the surveillance of exposed workers than ambient air monitoring.
The neurophysiological findings do not show any negative effects of a chronic exposure to PCP for both 1980 and 1984 or over time. There are thus no relevant indications for the presence of adverse effects on the peripheral nervous system. This observation is supported by the results of correlation analyses using the exposure duration and exposure index respectively. Overall, no correlations were calculated in the sense of dose effect relations. We have found no corresponding published neurophysiological studies for employees exposed to PCP. The longitudinal study essentially confirms the results of the earlier investigation. 9 The indications for a correlation between the altered pattern of neurophysiological results and long term PCP exposure detected at that time in three out of 18 subjects cannot be confirmed in the longitudinal study.
The lack of any peripheral neurotoxicity of PCP shown by these results is also explained pathophysiologically. PCP is more readily soluble in water than other chlorinated hydrocarbons (hexachlorocyclohexane, for instance) and thus does not have a pronounced affinity for the high lipid tissues of the nervous system.
